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[ASH 
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^}S.^fl i^r^l ^112: {Method of manufacturing a semiconductor device} 



5. la 5. lffe ^ «V£*fl ^>S] *fl2 ^-8: -£^r7l 

£ 2^ £ lb<HH ^5=3. S^*l ^ a°Hl #1r# £-3. ^* J£ 



"101 : «KE*f| 71^ 102 : ^ 

103 : ol-S: 104 : E)^ 

105 : *fll 106 : i7 r 

107 : -fr^^ 108 : *fl2 

109 : 
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<9> $ ^^-^ ^2: ^tt 33-2-3., ^-^1 B^^li^q- 4i 

^ -g-^ 2:^^71 ^ ^ ^<y#* 4l7>o] ^ ^ 

^ ^ 91^ te^l ^7>2] ^2 tij-^oll ^tr W^t. 

<10> %^TS\7] $)n*\±r ^4 ^ ^ 

<11> o] ^ofl^Si, ijflS.^ ^ ^ o. ^.^7)1 ^*}^ t^g-Sf Qt\. 

^ ^as. <s«h ^4 ^ ^<y- i^-g- ^<y^ ^^>^ o. 

H o V ^ sfl^o.^. -B-^^im ^ *fl2 §2^31^* ^>^-9-S. ^tr4. °1 

, ^12 ^ afl^^M m Blr ^olHl- ^^*>J1 € 

^^€r^ ^^Z}^ 7flolB» ^^-3*) *fl5.e] 4i^>7> 

<i2> ^-71 oil i^} 31 *fli #e]^&j^^g- ^ ^ <?>Z1 *fli 

SA-SfKSelf Aligned-Shallow Trench Isolation) ^2:* 3-§-*H ^^*r 
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• 3r€, #713 °l-8-«H NAND^ f-sflAl i*HM X 4 3c] (Decoder )-§- B^fl 

xjiE^ ^ H^^l^EiS A>-g-^ ji^<y- NMOS *fl2^rfe p-€ 

s)i(Plus) $#«M **>JI DDD( Double Doped Drain) ^ l^i^ o} 

-Sr ^-§- °l-g-*H iS-^AE-BflSl ^U-i: $#$tk ^e-ltb DDD 3^ ^ 

A] Jl^i<y- oi7H tfl^r J±3M3.4£ ^(Breakdown voltage) U=#*l7l7] ^S} 

^ 1-^1-3 #^°> Sr4. o]s. ol«D, H^l^^Ai Jl^s}^r 1.0V ol^>3 

1.0V ^-^ ^-i^}7l7> <H^4. gc$. f ^til^ 

^^r °l-8r ^^(Midium current ion implanter)# °l-g-*H ^ 2:^-g- 

«a* ^ #«*M: S^^ofl Si^H i.ov o)is}o) ^ ^t}7)7} v\*r o| 

[HVT^ol ol^-JL7> 7^3 ^] 

€4 ^ «l£^ ^ ;£oJ-o. 2:^^71 <ft^ ol^. ^Oj ^ a] Jfrji 

(Out dif fusion) a]^ #£#2} #^^r Si^SLS.^ ^<Q& #^#3 -g-^tb £3. ^- 
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<15> #^£1 <^HH ^ *11 2 ^r£^l ^l-l- ^^3r>7l $\is} 

^ ^°1 aVE^ 7 j5g-o] ^s}^ o]^ ^o_S. ol£- ^ 

^*Hr #31 ^ S^Rr #311- 

<ie> #7H*1, o]^- ^<g#£- 5^1 50keV^ ofli^l^. 1E11 ifl*l 1E13 i on/cm 2 

#-8: ^<a«H ^ S-^ss ^<y«- ^ 1-^1-^ 3 

^*1 13£^ 4^ <r 

* 7fl^A]^ *^#^1 ojnfl, ^-AV Tfl^^l -g-^^r ^cfl 

3. H 2 0:HF7> 1:1 ifl^l 50:1^1 «1#5. i^^M 5)4^ l-sHr^M: 4~§-^" *r 5^. °1 
4*h ^ -§-^21 ^-£4 4*3 a] Tit- S^^H 4fKRr 24 

^ ^ Afl3 4 SC-KNH4OH/H2O2/H2O) -g-°-«-g: W ^7}*H 4^ S. 

^4 4<3 ^l7l^#O.S.^ #^#4 Ol-T^n 1 ^ *r $44. 

<18> #^#4 2:4^ ^1^, «V£^1 7m 44 * ^1 #4^4 

=£44 ^ *UEi^ 44*Rr #314, ti>£^l 71^ ^4 ^-el ^« 

<Hl ^4 £-^4* ^44^ 4314, ti>£^l 7^4 ^^1 ^ofl 44 
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sflE^Kr X}7] ^ ^ afll ^i^Rr #31 

1 

*2 afli #e^el€-^ «>5L^ 71^1 i^/=efl<y^- l^sfb ^r^l» 3 i^- 



o^HH 7 flAi^^ -±UHH ^h}- 4<£$ 

71-^1 7H1711 ^:^^>7fl ^^71 ^*fl 3H^. £ 

^ A oMH ^ -^-s^ ^<atb 

£ la ifl^l £ lf^r tcf^- tiVE*fl ^*}°] ^ s wj-aj^ ^^^ 7 ] 

i lal- ^2^, "g-^SLS. ti>£^ 71^(101)^1 €(102)# 

°H^, H^^l^Ei^ #51H P|1S.S1 ^4 aVS^l ^7>S1 ^ ^oj-^ s ^^ 7 i 

*H °l£r ^JlS €(102)S1 ^ Solofl ol^ ^o^( 103 )o. *8>83h=k <*1 7H , 

€(102)^r ^cHH ^€ ^r£^l 4i7.>fil ^<y-ofl u^e)- Bs}# € f24 # 

^ H =r Si*-^, 3.£<£ NM0S B^^l^Bl7> 
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^ 2i^}7) o]£- ^^^(103)^ 5 tfl^l 50keV^ oflu|X|S. 

1E11 ifl^l 1E13 ion/cn^ ^*}<^ ^ #4. °H , 

5a^, ^*fl ^fl^^J (Channeling)^ t^^r 3^ ^l*>7l 

3 vfl^l 13512] zl-JEJL ^51 544. 

51 lb* ^ ^*<HH ^€ H^fl^l^EiM- #5flAl ^SL&I 4^1 ^ 

S^^H <>l£r ^#(103)^ #^1^. <^H, °l-gr 

^°d#(103)^ ^-5L^ MM "E-^SLsL o>^- 7 fl^(0ut gassing)^ 

£ ^ 5^31, Afl^ ^ a- #^(HF) ^1121 A]~g-s}7m- H 2 0:HF7} 1:1 

vfl*l 50:1^1 wl^s s]^^ IrsH^^KDi luted HF)* A>-g-«H ^a]^ ^ oi 

4. 413 -g-^ ^5Luf ^ SHf-S^z- ^ 

51-& ^51 ^cf. SC-KNH4OH/H2O2/H2O) -g-^-£ f-^ll 71^(101) S. 

^3 7>V<3 W^M: *\}7]*mSLg.^ -g-^ 6 >o. 7 fl^l (Out gassing)^- a^S^ ^ $m. 



^ S^-g- °]£r ^<^#(103)S] ^51» 413 #i 

1:^1- £-5. 5H§£ £4. 51 2^r 51 lb^Mi lr£#3 ^51# 

£ 2» ^^^.S. ^ 3fo\)±; ^1 (201)4 

^A]^ ^^-ofl^ ^2 -^Hd (202)4 &<8r £-5. s-^o] i+eJ-\+cJ-. #7l<M 

4 413 ^SLS. o}£- -o^ (103) cq ^51* 2:3^ ^^l^r ^13 ^ 
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(203)^}- ^ 1-^*^ £-5. ^HM ufBf^cf. *H2 ^(202)4 ^13 ^^(203)^1 ^-g: 

*1, ^>S] ^<y-^ 1.0V °}?>}3- ?H 7}^*Mcf. 

<26> ol^Ai, ^(102)0] «gA^ aV£*)l 71^(101)^1 H^I^IM" #5flAl nllS.^ 

^ ^o.^, p) l2 .e| « ^*Hr 

<27> £ lcl- ^S^, wJrSL^l 71^(101) ^^"(104) ^ #3.^ TflolEf. 

^^*>7l W *Hl #3^^(105)* ^V^^-S. ^^tbCf. ^H. Ei^ AVS|-^- 

(104)^r 750 Ml^l 800'C^l ^S^H A>S1- ^3-°^ if. 900 vfl*l 910°C^1 £r 

^dt ^r^7lS 20 ifl*l 30£-# ^^1*H ^-£^1 7m(101)3r ^ 

^•(104)21 7|1^ 4.% 2^S)-?h=r. *fll #£l^^-#(105)^ SiH 4 

Si 2 H 6 3}- PH 3 7>^ ol-g-^o^ 580 ifl*l 620°CBl 0.1 tfl^l 3Torr£l ^ S 

Tj.'Hl a| LP-CVD(Low Pressure Chemical Vapor Deposit ion) ^^.S. n.z]}<£ ^^(Grain 
size)7> S. 5. B. (Doped) ^^trcf. °H , £HS #sl^Bl^ 

#S1 1-^#(P) 1.5E20 ^fl*l 3.0E20 atoms/cc^ ^lfS. , 250 ^*1 500 

A21 ^fls. 

<28> s. Id* %^*>^, ^1 1-5^ el ^-#(105) ^H*-^ ^-el ^^ol 

^5}-5i-(£Alsl^ *8^tr XI 1 #sl^Bl^#(l05) * #3^(104)* £ 

*>3°-S sflE-l^tri=r. °H, 3fl S. ^5}-^ LP-CVD^* <>l-g-3H 900 tfl*l 2000A51 ^ 

ns. ^ sai=f. °h*i, ^si ^^^i 7i^(ioi)i: ^4^h b^i^ii- 
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^fl^^V^ STI (Shallow Trench Isolation) ^2: 2} ^-sl^(106)^ 

£ le* % v 2:^> , a ( ^11= ^sl-sv-i: Xl7itr ^ -ff €^1^(107) , ^Hf TlMH* ^ 
*>7l ^ ^12 #el^sl^#(i08) £ ^^A>ol = ^(io9)^ ^xp-]o S o]^ t 
-^-^^^-(107)^- %^7] #°\] TflolHS] tHI-^ «1 (Coupling ratio)* #7>X|7l 

71 *Hl #sl^el^#(105) ^ofl #e)^Ble^ ^7>S. °1 

^1, «!- TlHH vy+ELW: ^z}- ^e|A>ols.f,(io9), Xl2 #5l^e) 

^(108) ^ -ff^^l«Kl07)-a- JflB^# ^, ^>7l ^ ^z]- XU 

#sl-^E|^(105)^- sflE-l^tr^f. 

#7HH, XI 1 #&l^sl^#(105) ^oj] ^ 7 >S *§^*lfe #e]^el^-#^r 00 vfl*l 
lOOOA^l ^ 5a4. tr^S, -f}-*I*im(107)£r Si0 2 /Si 3 N 4 /Si0 2 7}- 

3#€ 0N0 ^ JtlCr. olnfl, Si0 2 ^ tfl# ^4 TDDB(Time Dependent 

Dielectric Breakdown) ^§°1 -f^^r DCS(SiH 2 Cl 2 )2r N 2 0 7>^# 7}iS. a>-§-^> 

°3 H^tr HT0(Hot Temperature Oxide)^b§- 35 ifl*) 60A^1 600 ifl*l 

700°C^| 7l^r# ^Hjs ^ 0.1 ^1 3Torr^ ^8- ^^Sr 

810 i4)*l 850 °C£} ^.S^H *8^tr4. tHS , Si 3 N 4 ^ 50 vfl^l 65 A ^ ^ 

TflS NH 3 ^ DCS 7>;£* Ql-g-sH 1 3Torr^ 650 vfl*] 800°C^ 

^r^^l ^ LP-CVD^AS. ^W^. 

5L lf» XI 1 #el^el^#(105) 7l^r(l01)«Hl ^^/= efl^l(HO) 

* ^1(110)^: DDD( Double Doped Drain) ^^*> 

^ JL^d\] tfl*V JH eiHa.Cr£ ^(Breakdown volt age) -g- ^7}*M ^ oicf. o^tR, 
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3L&<£ *hE3] ^la*>7l ifl*H diAi/S. 5)1^(110)^: DDD f£S 

;g o. ( ^til ^<y-A^ ^S}^ «VE*fl ^M-^ ^ ^(Channel junction) ifl°flfe 
a^lHlw. ^(Positive type)^ S^gol A^^cf. 

<32> olS.^, ^ ^ #2flA] nfl^ J&o] 

<33> #7HH A-]^*l &^&<& 2^-g- ol^oj^ S^Rr 

<34> a ^ ^ ^- 7 HH ^^fV « 0 i-^ -g-sfl ^ JL^# ^ 

<35> ^fl, ^ ^_Oj=L S^-g- *l£r ^T#^^ -f^l ^ 

< 36 > ^fl, ^eflofl^ S-^tf-fc- 2,%*}7] ^£ TEDCTransient 

Enhanced Diffusion) ^l^t ^ *fl^t ^(Channel juction) ifl<*H <££r 

(Shallow) *fll£-a- ^^*>7l BF 2 # ^J*}^ o}-g- 7 KH o^o} E ^ 

tAS t!r °>^- 7K 1 (Surface focus out gassing)^ ^«fl ^^-^^ TED H# 

<37> -*jr *flv| ^o] (Effective channel length) v|H 7}s|-€- ^^'y- 2^-g- •& 

^1- £5. ^H3(Vt adjust profilers. °1*H , W FN ^ h^h °l-§-*Hr NAND 



18-11 



1020020076287 QA- 2003/4/17 

(Retention) ^S-fr S^-Ji^- ^ 

91*11, g-^tf S^-g- Ir^-i-^ ^^(Retained dose)^: #7>A]7l^ ^<y^ ^ 

^S^, ^*fl^ ^ t^J^Pure thermal oxide)^ °}^, W NO 7flolB^ £ 
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1] 

1&3E.*|) ^^*>7l iflSH ^3 0 1 tiVExfl *H*£|fe # 

2] 

^ l 

^•71 ol^. ^<a#^ 5 ^fl^l 50keV^ ollui^s. 1E11 vfl*l 1E13 ion/en^ g-^-g- 
3] 

*fl 2 %H1 5a°H, 

^-71 ^o. ^lo S ^ tiV^l *fl2: w 0 V»j . 

4] 
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5] 

*n i w sa<H-H, 

[^t 1 * 6] 

*)1 5 %H1 

#7] lr<4- 7H<£s] -§-^£r €^ H 2 0:HF7> 1:1 50:1^ 

°] sH€ IrSK^^KDi luted HF)* ^-g-S}^- ^^SLS. #2.*H ^7} 2} aflat 

[^t 1 * 7] 

^1 1 *J Sl^r afl 5 "%H1 

^■71 ^ ^siq- *l*b8: #ff-*>xr ^s=» 
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8] 

*H 1 * HL^r *|) 5 -%H1 &°H, 

-8-71 M}^ M SC-KNH4OH/H2O2/H2O) H"*H 37}«H ^-7] 

9] 

#7] «VE*11 71^ #M e^ A>^.q- ^ ^11 ^>^^.S 

^*Rr #31; 

7>7) ^1 ^14 ^o.s 3U #^el-&f-g- 2flEi^*Rr #31; * 
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\H=?*b 10] 

#7] ^^.^/-E.Ell<y^ DDD ^ f2S ^*Hr f^lo s ^ ay^] 
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15- la] 
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